Recently, some empirical studies have shown an effect of body mass on take-off ability in birds, supporting the theory that birds with increased fat loads face a greater predation risk. Small wintering birds accumulate fat reserves of about 10% of their fat-free body mass during the day to survive long, cold, winter nights. Theoretically, mass-dependent predation risk could be an important factor affecting their daily foraging routines. I studied the take-off ability of wintering willow tits, Parus montanus, in relation to their fat load. Willow tits were on average 7.7% heavier at dusk than at dawn but there was no measurable effect of body mass on take-off ability. The results indicate that the relatively small fat loads accumulated during a day by willow tits do not increase the risk of predation as a consequence of reduced take-off ability.
Nonmigratory birds experiencing harsh winter conditions rely on fat reserves accumulated during the day to survive the long and cold winter nights (Lehikoinen 1987; Haftorn 1989; McNamara & Houston 1990) . In small wintering birds the fat loads that are acquired daily range from 7 to 15% of the bird's fat-free body mass (Lehikoinen 1987; Haftorn 1989 ). Such energy reserves may have costs as well as benefits, and the level of fat reserves could then be governed by a trade-off between the risks of starvation and predation (see for example Lima 1986; McNamara & Houston 1990; Witter & Cuthill 1993) . Theoretically, fat load could increase predation risk in two ways: indirectly by increasing exposure to predators (mass-dependent metabolism) and directly by impairing flight from predators (mass-dependent predation risk). Since the rate of energy expenditure is likely to increase with increasing fat reserves (mass-dependent metabolism) birds may have to spend more time foraging and thus expose themselves more to predators (Lima 1986; Houston & McNamara 1993; Witter & Cuthill 1993; McNamara et al. 1994 ). An increased predation risk owing to reduced flight ability with enlarged fat reserves (mass-dependent predation risk) has been predicted in several theoretical papers (Howland 1974; Lima 1986; McNamara & Houston 1990; Hedenström 1992; Houston & McNamara 1993; Houston et al. 1993; Witter & Cuthill 1993; Bednekoff & Houston 1994a, b; McNamara et al. 1994; Bednekoff 1996) .
There are few empirical studies of mass-dependent predation risk in birds, although some studies indicate that birds may adjust body mass to perceived predation risk (Gosler et al. 1995; Lilliendahl 1997) . As pointed out by several authors (cf. Huntingford 1984) both ethical and practical problems arise when studying predation risk: observing predator attacks in the wild is very hard and setting up an experimental situation with real predators poses ethical problems. By using a model predator, it is possible to study flight ability in relation to fat load, but it is important to eliminate the effects of habituation to the model and to be sure that the birds fly at maximum speed (cf. Kullberg et al. 1996) . Recently, some empirical evidence has been published on mass-dependent effects on flight performance in birds. When Witter et al. (1994) experimentally added weights of 6.8 g (about 8.4% of the bird's lean body mass) on starlings, Sturnus vulgaris, the birds reduced their angle of ascent but kept velocity constant at take-off. In another study of female starlings, both speed and angle of ascent at take-off were affected by the increase in body mass (about 7% of lean body mass) of gravid birds (Lee et al. 1996) . Metcalfe & Ure (1995) studied take-off performance in relation to natural diurnal variation in body mass in zebra finches, Taeniopygia guttata, and found a 30% lower velocity when body mass increased by 7%. The authors suggested that the diurnal variation in flight performance of wild wintering passerines is likely to be even more pronounced than found in 
